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(54) Adjustment device for electronic part installation apparatus and method of adjustment 
thereof 



(57) An adjustment device of the invention is used 
for an electronic part installation apparatus having a 
head portion for holding an electronic part and a moving 
device for moving the head portion from a supply sec- 
tion to an assembly section. The adjustment device is 
formed of a base member moving under the head por- 
tion, a detecting device for detecting the electronic part 
held by the head portion, and a control device electri- 
cally connected to the detecting device. The detecting 
device is fixed to the base member and moved under 
the electronic part while the electronic part is moving 
from the supply section to the assembly section. During 
the movement, the electronic part and a position of the 
electronic part relative to the head portion are recog- 
nized. The control device has a memory to which ideal 
data for the electronic part and the position of the elec- 
tronic part relative to the head portion are inputted in 
advance. The control device compares the ideal data 
inputted in advance to the memory and data received 
from the detecting device and controls the moving 
device to properly install the electronic part at the 
assembly section. 



Fig. 2 




£ Moving Means 
7. Moving Means /vJ 



yen 



2 Control Device 



2. Elevating Means \ 

U_ Rotating Means 



© 

O) 

o 

CO 

o 

CO 

© 

Q_ 
LU 



BNSDOCID: <EP 0806090A1_I_> 



Printed by RanK Xerox (UK) Business Services 
2.U.23/3.4 




EPO 



Description 

Background of the Invention and Related Art Statement 

The present invention relates to an adjustment 
device for an electronic part installation apparatus used 
in assembling or installing electronic parts, and method 
of adjustment thereof. 

When electronic parts, such as IC chips and so on, 
are assembled together or installed on a printed board, 
if an electronic part is not held by an installation head of 
an assembly device in correct posture and position, the 
electronic part can not be positioned correctly on the 
printed board when it is installed. Thus, the printed 
board with the electronic part will become a malfunc- 
tioning or false product. 

Therefore, whenever an electronic part is absorbed 
or sucked by an installation head, the electronic part is 
inspected by a confirmation or checking camera and so 
on before it is installed. If data obtained through the con- 
firmation camera are different from the data inputted 
already in a computer, e.g. holding position of the part 
by the installation head is wrong, the installation head is 
actuated to move the electronic part to adjust the posi- 
tion to thereby satisfy the requirement. For example, 
these techniques are disclosed in Japanese Patent 
Publications (KOKAI) No. 5-37191 and No. 5-299890. 

In the former technique, an electronic part received 
by a head from a part supply section is recognized or 
confirmed by a part confirmation camera attached to a 
main body through a shaft and situated near the part 
supply device. When used, the camera is moved to a 
position between a part receiving position and a part 
installing position, and the head holding the electronic 
part stops in one position to be recognized by the cam- 
era. Thereafter, when the part is installed, the head is 
moved to adjust the position. 

Therefore, the head must be stopped in front of the 
part confirmation camera, wait for a time that the cam- 
era operates, and move to an assembly section. Since 
these operations are repeated for each installation, 
there requires a huge time where the electronic parts 
are not actually installed. In this field, mass processing 
and high speed installation are required, but the con- 
ventional technique can not satisfy the demands. 

In the later technique, the confirmation camera is 
attached to the head, but a mirror box having a mirror 
therein must be laterally moved alternately between the 
camera and a part illuminating section for obtaining an 
light image of the part. In addition, the head must be 
moved up and down according to the movement of the 
mirror box. 

Accordingly, the structure and movement of the 
camera and installation device are complicated, and 
fast and smooth operation to recognize the part can not 
be made. Thus, it does not contribute to the productivity 
of the parts assembly. 

Also, the apparatus becomes huge, and in a head 
section, since parts are frequently moved in two direc- 
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tions, e.g. X and Y directions, a plurality of installation 
heads can not be formed in one head section. There- 
fore, it is difficult to improve an operation efficiency and 
installation ability of the parts. 
5 The conventional apparatus has the above prob- 

lems. 

The present invention has been made to solve the 
above problems, and an object of the invention is to pro- 
vide an adjustment device for an electronic part instalta- 

io tion apparatus and a method of installing electronic 
parts, in which installation time of the electronic parts 
can be minimized. 

Another object of the invention is to provide an 
adjustment device for an electronic part installation 

15 apparatus and a method of installing electronic parts, in 
which the electronic parts can be recognized while the 
electronic parts are being installed by an assembly 
device. 

A further object of the invention is to provide an 
20 adjustment device for an electronic part installation 
apparatus and a method of installing electronic parts, in 
which a position of the electronic part can be adjusted 
while the part is being installed. 

Further objects and advantages of the invention will 
25 be apparent from the following description of the inven- 
tion. 

Summary of the Invention 

30 An adjustment device of the invention is used for an 
electronic part installation apparatus. The installation 
apparatus includes a head portion for holding an elec- 
tronic part, and moving means for moving the head por- 
tion with the electronic part from a supply section to an 

35 assembly section. 

The adjustment device is formed of a base member 
attached to the head portion or the moving means and 
arranged to be movable under the head portion, detect- 
ing means for detecting the electronic part held by the 

40 head portion, and control means electrically connected 
to the detecting means. The detecting means is fixed to 
the base member, and is moved under the electronic 
part while the electronic part is moving from the supply 
section to the assembly section. The electronic part and 

45 a position of the electronic part relative to the head por- 
tion are recognized by the detecting means when the 
detecting means passes under the electronic part. 

The control means has a memory to which ideal 
data for the electronic part and the position of the elec- 

50 tronic part relative to the head portion are inputted in 
advance. The control means compares the ideal data 
inputted in advance to the memory and data received 
from the detecting means, and controls the moving 
means to properly install the electronic part at the 

55 assembly section. Namely, the movement of the head 
portion is adjusted by the moving means when the elec- 
tronic part is actually installed. 

The detecting means is formed of a light reflecting 
device situated on the base member, a visual sensor sit- 
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uated on one side of the base mBmber to receive an 
image of the electronic part and a part of the head por- 
tion through the light reflecting device, and a light 
source situated on the base member coaxially between 
the light reflecting device and the visual sensor. The 5 
light reflecting device passes under the electronic part 
when the base member moves under the head portion. 
At the time of passing under the electronic part, the vis- 
ual sensor takes the necessary data, i.e. image. 

The head portion may include a plurality of attach- 10 
ing members and rotating members fixed to the respec- 
tive attaching members for changing the positions of the 
attaching members. Each attaching member holds one 
electronic part to thereby carry a plurality of electronic 
parts at one movement of the head portion. The mem- 15 
ory of the detecting means receives ideal data for each 
electronic part so that when each electronic part is dis- 
charged at the assembly section, moving means is 
moved to a proper position with reference to the data for 
each electronic part. 20 

In the method of the invention, when an electronic 
part is checked in assembling the same, the electronic 
part is picked up at a supply section by a head portion, 
which is moved to an assembly section by moving 
means. While the electronic part is moving from the 25 
supply section to the assembly section, detecting 
means is moved under or over the electronic part held 
by the head portion to thereby recognize the electronic 
part and a position of the electronic part relative to the 
head portion. The data received from the detecting 30 
means are compared with ideal data memorized in a 
memory in advance. The ideal data in the memory 
includes the electronic part and the position of the elec- 
tronic part relative to the head portion. Difference 
between the data from the detecting means and the 35 
ideal data in the memory is calculated, and the moving 
means is actuated with reference to the difference of the 
data to properly locate the electronic part at the assem- 
bly section. 

In the invention, while the electronic part is moving 40 
from the supply section to the assembly section, the 
electronic part is checked if it is correct, if it is properly 
held and so on, by comparing the ideal data in the mem- 
ory. If the location is not proper, when the electronic part 
is actually installed, the location of the head portion is 45 
adjusted. Thus, the electronic part can be properly 
adjusted, and the time for checking the electronic part 
can be saved. 

Brief Description of the Drawings so 

Fig. 1 is a schematic plan view of one embodiment 
of an adjustment device for an electronic part instal- 
lation apparatus according to the invention, which 
uses a method of installing electronic parts of the 55 
invention; 

Fig. 2 is an enlarged side view for showing an 
installation head and a detection device shown in 
Fig. 1; 



Fig. 3 is a perspective vjew of a main part shown in 
Fig. 2/ 

Fig. 4 is an enlarged side view of an installation 
head and a detection device for showing a different 
attaching example of the detection device shown in 
F.g. 1; 

Fig. 5 is a perspective view of a main part shown in 
Fig. 4; 

Fig. 6 is an explanatory view for showing a relation 
of a location detection member of the detection 
device shown in Fig. 1 ; 

Fig. 7 is an explanatory view for showing an exam- 
ple of adjusting installation used in the apparatus 
shown in Fig. 1; and 

Fig. 8 is an explanatory view for showing an exam- 
pie of adjusting installation used in the apparatus 
shown in Fig. 4. 

Detailed Description of Preferred Embodiments 

With reference to the drawings, embodiments of an 
adjustment device for an electronic part installation 
apparatus and a method of installing electronic parts of 
the invention have been explained. 

In Figs. 1 , 2, 4 and 7, A is an installation adjusting 
device in an electronic part assembly apparatus W, 
which receives electronic parts b, such as chips, IC 
parts and so on, from a supply section m and transfers 
to an assembly section to thereby install the electronic 
parts onto predetermined positions on a print board c. 
The installation adjusting device A is basically formed of 
an attachment or a base member .1 , a detection device 
2 and a control device 3. 

In the electronic part assembly apparatus W, the 
supply section m for the electronic parts b is formed at 
one side of a machine body 4. In the supply section m, 
the parts b are supplied through a part feeder and 
stored therein for usage. Also, an assembly section n is 
formed in the machine body 4, wherein parts, e.g. print 
board, to be assembled with the parts b are transferred 
by a transfer member (not shown). 

As shown in Figs. 1 and 2, the apparatus W 
includes a moving member 6 connected to the machine 
body 4 to be movable in front and back directions as 
desired by moving means 5, and a movable member 8 
connected to the moving member 6 to move in right and 
left or lateral directions as desired by moving means 7. 
Assembly heads 10 are attached to the movable mem- 
ber 8. Each assembly head 10 is moved up and down 
by elevating means 9, and rotated relative to a vertical 
axis by means of rotating means 1 1 . The means 5, 7, 9 
and 11 are formed of numerically controllable servo 
motors to be controlled precisely. 

The assembly head 10 may be a sucking type 
wherein an upper surface of an electronic part b is 
sucked, or a chuck type wherein an outer periphery of 
an electronic part b is held by a chuck. The assembly 
head 10 may have a single head, but as shown in Figs. 
1 and 3, the assembly head 10 may have a plurality'of 
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heads or members to improve the assembly efficiency. 
In the present embodiment, the assembly head 10 is a 
sucking type and has a sucking member 10a at a bot- 
tom thereof. 

The attachment 1 is attached to the assembly head 
10 generally horizontally at one side thereof. In a trans- 
fer system as shown in Figs. 2 and 3, the attachment 1 
with the detection device 2 is connected to the movable 
member 8. In a relative transfer system between the 
assembly head 10 and the detection device 2 as shown 
in Figs. 4 and 5, the attachment 1 with the detection 
device 2 is attached to the moving member 6 by driving 
means 1 2 controlled by, for example a relatively control- 
lable servo motor such that the detection device 2 
moves back and forth under the assembly head 10. 

The detection device 2 is fixed to the attachment 1 , 
and detects a holding condition of the electronic part or 
parts b held by the assembly head 10 while it is being 
transferred from the supply section m. The detection 
device 2 is formed of a visual sensor 13, a light image 
incident means 14 and a light source 15. 

The visual sensor 13 is attached to one side of the 
attachment 1 situated generally horizontally. Namely, 
the sensor 13 is located at one side relative to the elec- 
tronic part b held by the assembly head 10. The visual 
sensor 1 3 may be a sensor conventionally used for CCD 
(charge coupled device) camera, wherein an image of 
the electronic part b is recognized or taken, and a detec- 
tion signal thereof is transferred to the control device 
explained later in detail. 

In the above image recognition, the whole size, 
position, e.g. from the front, back, right and left direc- 
tions, lead pitch, bending shape of the leads, lead 
number and so on, of the electronic part held by the 
assembly head 10 are compared or checked in the con- 
trol device with those memorized already in the control 
device. In other words, the electronic part b is checked 
if the part b is the proper part to be installed, if there is a 
damage, and if the position of the electronic part b rela- 
tive to the assembly head 10 is proper. If the position is 
slightly different from that memorized already in the 
control device, the difference thereof is memorized, and 
when the electronic part b is actually installed on the 
print board c, the difference of the position is adjusted. 
Namely, the assembly head 10 is moved on the print 
board c to adjust the difference of the position. As a 
result of the adjustment of the position, the electronic 
part b is located in a proper position, i.e. the central por- 
tion of the electronic part b accords the central portion 
of the designated position on the print board C. 

The light image incident means 14 is located on the 
attachment 1 at the other side relative to the visual sen- 
sor 13, and is disposed to move immediately under the 
electronic part b held by the assembly head 10. The 
light image incident means 14 may be a prism or mirror 
with a light reflection surface of 45°, which faces the vis- 
ual sensor 13 and the surface of the electronic part b at 
45°, respectively. 

The light source 15 supplies or ejects light to the 
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electronic part b of the assembly head 10 through the 
light image incident means 14, and to the visual sensor 
13 to thereby stabilize measurement by the visual sen- 
sor 13. The light source 15 is positioned coaxially with 

5 the visual sensor 13 in their optical axes and is located 
at a front side of the visual sensor 13. 

The detection device 2 further includes a location 
detecting member 16 for controlling the light emitting 
position of the light source 1 5 and the light emitting time, 

70 which may be a phototube, proximity switch and so on. 
The location detecting member 16 may be attached to 
the moving member 6 or the movable member 8. 
Namely, in the type as shown in Fig. 2, the detecting 
member 16 is attached to the movable member 8 with 

is the assembly head 10, and in the type as shown in Fig. 
4, the detecting member 16 is attached to the moving 
member 6. The location detecting member 16 may be 
formed of detection elements 17, 18, and a detection 
member 19 fixed to the attachment 1 to cooperate with 

20 the detection elements 17, 18, so that the light illumina- 
tion from the light source is started and stopped corre- 
sponding to the head 10 or sucking members 10a. 

The control device 3 is associated with the detec- 
tion device 2 and receives signals therefrom for calcula- 

25 tion based on the predetermined data to thereby 
individually control the means 5, 7, 9, 11, driving means 
12, and sucking means (not shown) for the head 10 or 
the sucking members 10a. A computer is used for the 
control device 3. 

30 The operation of the apparatus is explained below. 
The electronic parts b are to be installed at the pre- 
determined positions on the print board c. In this opera- 
tion, the procedures, order, parts moving values and so 
on are predetermined and memorized in the control 

35 device 3. 

In order to assemble the electronic parts b, the 
movable member 8 having the assembly heads 10 and 
the sucking members 10a is moved to the supply sec- 
tion m for the electronic parts b by operating the moving 

40 means 5, 7. The sucking members 10a of the assembly 
heads 10 pick up the electronic parts b by using the ele- 
vating means 9 and, if necessary, together with the 
rotating means 1 1 . 

Then, the movable member 8 is moved to the 

45 assembly section b. When the detecting means 2 is 
moved laterally relative to the movable member 8 as 
shown in Figs. 2 and 3, while the movable member is 
moving to the assembly section b, the driving means 12 
for the detecting means 2 is operated. Namely, the 

so attachment 1 with the detecting means 2 thereon is 
moved laterally relative to the assembly head 10. 

When the detection member 19 of the location 
detecting member 16 corresponds to the detection 
member 1 7, i.e. light illumination start detection mem- 

55 ber, light is illuminated from the light source 15 to the 
electronic part b located at one end of the assembly 
head 10 through the light image incident means 14. The 
reflected light from the electronic part b is obtained as 
an image of the electronic part b by the visual sensor 
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13, which is transferred to the coTfirol device 3. 

As the attachment 1 is moving, when the detection 
member 19 corresponds to the detection member 18, ' 

1. e. light illumination stopping member, light emitted 
from the light source 1 5 is stopped. The control device 3 5 
calculates based on the above signals for the image and 
the data already inputted in the control device 3. 
Namely, the electronic part b is checked if it is the proper 
part to be installed, if there is a damage, and if the posi- 
tion of the electronic part b relative to the assembly 10 
head 10 is. proper. In case the electronic part b is not 
proper, it is not installed on the print board. 

If the position of the electronic part b held by the 
head 10 or the sucking member 10a is not appropriate, 
the measured position is compared with the ideal posi- is 
tion inputted already in the control device 3 and the dif- 
ference of the position is memorized in the control 
device 3. When the electronic part b is actually installed 
on the print board c, the position of the electronic part b 
relative to the print board c is adjusted based on the 20 
data of the difference of the position by, for example 
moving the movable member 8, the rotating means 1 1 
and so on. Then, the electronic part b is installed on the 
print board c. 

In case four sucking members 10a are used as 25 
shown in Figs. 1 and 3, the similar procedures are taken 
for the rest of the sucking members 10a. If the positions 
of the electronic parts b relative to the respective suck- 
ing members 10a are different, these differences are 
memorized in the control device 3. When each el ec- 30 
tronic part b is actually installed in order on the print 
board c, each difference for the position is adjusted, and 
then, the electronic part b is placed on the print board c. 

As shown in Fig. 7, the measurement by the detec- 
tion device 2 is completed in a procedure X moving from 35 
a point that the sucking members 1 0a suck and hold the 
electronic parts b at the supply section m to a point that 
the assembly head 10 moves to the assembly section n. 
When the assembly head 10 moves to the assembly 
section n, the electronic parts b can be immediately 40 
mounted on the print board c one by one. Therefore, 
there is no waiting time. 

In the embodiment as shown in Figs. 4 and 5, the 
attachment 1 having the detection device 2 is connected 
to the moving member 6 through the moving means 12. 45 
Therefore, measurement of the electronic parts b held 
by the assembly head 10 can be made by simultane- 
ously moving the movable member 8 with the assembly 
head 10 and the attachment 1 with the detecting device 

2. Since the measurement of the electronic parts is so 
made while the head 10 is moving from the supply sec- 
tion m to the assembly section n with the print board c 
thereon, working efficiency is more improved. 

Further, in the same structure as stated above, as 
shown in Fig. 8(b), the detecting device 2 connected to 55 
the attachment 1 may be fixed, and the assembly head 
10 may be moved above the detecting device 2. There- 
fore, it is possible to select a proper method to move the 
assembly head 10 to the assembly section n. 



The measurement by the detection device 2 
mounted on the attachment 1 may be made in both back 
and forth movements in case of four sucking members 
10a as shown in Fig. 3. When the measurements for the 
electronic parts b are made in one way, the next meas- 
urements for the different electronic parts b can be 
made in a return movement immediately. Therefore, 
time for returning the detection device 2 can be saved. 

In case the detection device 2 measures the parts b 
in one movement and no measurement is made on a 
return movement thereof, if the return movement of the 
detection device 2 is made while the assembly head 10 
is moving back to the supply section m to take new elec- 
tronic parts b, time for assembly can be greatly saved. - 

In the adjusting device for the electronic parts and 
the method of adjusting the position of the electronic 
parts of the invention, while the electronic parts are held 
in the assembly head and transferred to the assembly 
section, information for the electronic parts can be 
obtained. Therefore, efficiency for assembling the elec- 
tronic parts onto the print board can be improved 
greatly, and a large number of assembly of the elec- 
tronic parts can be made in a short period of time. 

In the adjusting device of the invention, which can 
be made simple and compact, if the adjusting device 
includes a plurality of sucking members for the elec- 
tronic parts, the sucking members do not bother assem- 
bly of the electronic parts when the head is moved for 
receiving and transferring the electronic parts. 

While the invention has been explained with refer- 
ence to the specific embodiments of the invention, the 
explanation is illustrative and the invention is limited to 
only by the appended claims. 

Claims 

1 . An adjustment device for an electronic part installa- 
tion apparatus, said installation apparatus having a 
head portion for holding an electronic part and mov- 
ing means for moving the head portion from a sup- 
ply section to an assembly section, said adjustment 
device comprising: 

a base member attached to one of the head 
portion and the moving means, said base 
member being movable under the head por- 
tion, 

detecting means for detecting the electronic 
part held by the head portion, said detecting 
means being fixed to the base member and 
moved under the electronic part while the elec- 
tronic part is moving from the supply section to 
the assembly section, to thereby recognize the 
electronic part and a position of the electronic 
part relative to the. head portion, and 
control means electrically connected to the 
detecting means and having a memory to 
which ideal data for the electronic part and the 
position of the electronic part relative to the 
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head portion are inputted in advance, said con- 
trol means comparing the ideal data inputted in 
advance to the memory and the data received 
from the detecting means and controlling the 
moving means to properly install the electronic 
part at the assembly section. 

2. An adjustment device according to claim 1 , wherein 
said detecting means comprises a light reflecting 
device situated on the base member and passing 
under the electronic part when the base member 
moves under the head portion, a visual sensor situ- 
ated on one side of the base member to receive an 
image of the electronic part and the part of the head 
portion through the light reflecting device, and a 
light source situated on the base member coaxially 
between the light reflecting device and the visual 
sensor, said light source providing light to the elec- 
tronic part through the light reflecting device. 

3. An adjustment device according to claim 2, wherein 
said detecting means further includes a switch elec- 
trically connected to the light source and the visual 
sensor for actuating the same to obtain the image 
of the electronic part clearly. 

4. An adjustment device according to claim 3 , wherein 
said head portion includes a plurality of attaching 
members and rotating members fixed to the 
respective attaching members for changing posi- 
tions of the respective attaching members, each 
attaching member holding one electronic part to 
thereby carry a plurality of electronic parts at one 
movement of the head portion, said memory of the 
detecting means receiving ideal data for each elec- 
tronic part so that when each electronic part is dis- 
charged at the assembly section, moving means is 
moved to a proper position with reference to the 
ideal data for each electronic part. 

5. An adjustment device according to claim 4, wherein 
said moving means includes a first moving mem- 
ber, and a second moving member connected to 
the first moving member to be moved along the first 
moving member, said head portion being attached 
to the second moving member to be moved along 
the second moving member. 

6. An adjustment device according to claim 5, wherein 
said base member is movably attached to the sec- 
ond moving member, said base member being 
moved under the head portion when the detection 
means is actuated. 
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bling the electronic part, comprising: 

picking up an electronic part at a supply section 
by a head portion and moving the head portion 
with the electronic part to an assembly section 
by moving means, 

moving detecting means over the electronic 
part held by the head portion while the elec- 
tronic part is moving from the supply section to 
the assembly section, to thereby recognize the 
electronic part and a position of the electronic 
part relative to the head portion, and 
comparing data received from the detecting 
means and ideal data memorized in a memory 
in advance, said ideal data including the elec- 
tronic part and the position of the electronic 
part relative to the head portion, and calculat- 
ing difference between the data from the 
detecting means and the ideal data in the 
memory, and 

controlling the moving means based on the dif- 
ference of the data to properly locate the elec- 
tronic part at the assembly section. 

A method according to claim 8, wherein said elec- 
tronic part and the position are recognized by 
obtaining an image of the electronic part and the 
head through a camera. 



10. A method according to claim 9, wherein said detect- 
ing means is moved under the electronic part when 
the electronic part and the position are recognized. 

11. A method according to claim 10, wherein said 
detecting means is attached to the head portion 
and is moved relative to the head portion. 

12. A method according to claim 10, wherein said 
detecting means is attached to the moving means 
and is moved on the moving means relative to the 
head portion. 



An adjustment device according to claim 5, wherein 
said base member is movably attached to the head 
portion. 



55 



8. A method of checking an electronic part in assem- 
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